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This is a novel two stage projector architecture with less optical elements that is 
also more compact than the original one. 
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In the previous art, the number of optical elements used for solving the problem of the 
contrast and contouring was 6 lenses of the imaging relay system needed for imaging 
one imager onto another. (See next figure). 
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The purpose of this new disclosure is to reduce the number of lenses to 3 ones, as low 
cost as the those used in the previous art and also making the system more compact. 




The idea is to take advantage of the perfect symmetiy of the above system to reduce 
the number of elements. In particular, there are 3 lenses before an aperture stop in the 
one to one relay lens, and three after the aperture stop. The relay system can be 
designed such as the first group of 3 lenses is absolutely identical to the second group 
of three lenses. And hence, we can imagine then using just the first group of 3 lenses 
and a mirror in the aperture stop to double pass the first 3 lenses which could enable 
us to get rid of the 3 lenses located after the aperture stop. The system would look like 
the following figures where the lens system element represents the group of three 
lenses. It is clearly seen that the dark state obtained by the first imager is modulated 
on a pad basis by the second imager which is also driven in the same state so that the 
contrast of the dark state is boosted like in the previous disclosure, enabling at the 
same time to have a very high contrast system (>40000: 1) and doubling the depth of 
addressing because we use two imagers. The system needs a polarized sequential 
field colour illumination or a polarized scrolling color illumination. 

In the.previous art, we had6J_enss$ i here..3 Jenses„_3 glass cube, that is just here as a 
path equalizer for the relay lenses for both channels, and a mirror with a broadband 



QWP laminated on it. So we have traded 3 lenses for a glass cube and a mirror+QWP 
but the system is already more compact than in the previous art. 
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The next step is to try to find out if the additional glass cube could be removed and 
replaced by just a distance from the first imager to the PBS that is different from the 
distance of the second imager to the PBS. This is not obvious at all, because the three 
lens element is used in a symmetrical double pass and it shall make the image of the first 
imager onto the second one with the same 7 constrains that we got in the disclosure about 
the previous art: telecentricity, low distorsion, very good MTF, a speed of 2.8, 
magnification of -1 and inexpensive glasses. If we unfold the path, and constrain the 
design to have 2 identical group of three lenses and that both groups are at the same 
distance from the 2 PB§s whereas the imagers do not need to be at the same distance 
from the PBSs, the figure below shows an optimized configuration of the relay lens group 
that fulfills the requirements. 

The two figures after that one show that the distorsion is excellent and that the good MTF 
ensures a proper imaging of one imager onto the other one. ' 
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FIELD CURVRTURE / DISTORTION 



DOUBLE GRUSS 
THU RPR 25 2002 

MAXIMUM FIELD IS 10.200 MILLIMETERS 
WRVHLENGTHS - 0 . M86 0.568 0.656 
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The performance summary for the lens is; 



Effective Focal Length 
Effective Focal Length 
Back Focal Length 
Total Track : 
Image Space F/#. . : 
Paraxial Working F/# 
Working F/# : 
Image Space NA 
Object Space NA 
Stop Radius : 
Paraxial Image Height : 
Paraxial Magnification : 
Entrance Pupil Diameter : 
Entrance Pupil Position : 
Exit Pupil Diameter : 
Exit Pupil Position 



243.0867 (in air) 
243.0867 (in image space) 
•240.2476 
160.935 
1.37571? 

2.75153 
2.79508 
0.1787892 
0.1788022 
4.552487 

10.20077 
-1.000075 

176.6987 
466.3308 
176.6987 
-486.2808 



Field Type 
Maximum Field 
Primary Wave 
Lens Units 



: Object height in Millimeters 

: 10.2 

: 0.5876 
: Millimeters 



Angular Magnification 



And it's prescription: 



SURFACE DATA SUMMARY: 



Surf Type Comment 


Radios 


Thickness 


Glass Diameter 


Conic 


OBJ STANDARD 


Infinity 


19.82429 


20.4 


0 


1 STANDARD 


Infinity 


28 


SF2 2674929 


0 


2 STANDARD 


Infinity 


1.457079 


32.16696 


0 


3 STANDARD 


47.25938 


12.01184 


DAK2 33.58872 


-1.021197 


4 STANDARD 


•29.12938 


0.9996844 


3336579 -2.209548 


5 STANDARD 


16.44959 


10.00551 


DAK2 25.54432 


0 


6 STANDARD 


1213619 


7.005045 


SFI5 20.37508 


0 


7 STANDARD 


10.52292 


&S10076 


11.49384 


0 


STO STANDARD 


Infinity 


££10076 


9.737583 


0 



9 STANDARD 


-10.52292 


7.005045 


SF15 12^2177 


0 


10 STANDARD 


-1213619 


10.00551 


DAK2 23.27955 


0 


11 STANDARD 


-16.44959 


0.9996844 


27.50165 


0 


12 STANDARD 


29.12938 


12.01184 


BAK2 37.49786 


-2O09548 


13 STANDARD 


-47.25938 


1.457079 


3737717 -1.021197 


14 STANDARD 


Infinity 


28 


SF2 35.41905 


0 


15 STANDARD 


Infinity 


aoi 


28.50347 


0 


16 STANDARD 


Infinity 


28 


SF2 28.49931 


0 


17 STANDARD 


' Infinity 


2.946S28 


21.58373 • 


0 • 


IMA STANDARD 


Infinity 




20.41337 


0 



The next figure shows the distances at scale once the system is folded with a mirror and a 
QWP in the aperture stop. 



Mirror+QWP 



CD 




Illumination 



Imager 2 



